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ERRATA SHEET

Page 5, item (7), line 5: reads "expsoure", should read "exposuie".

Page 27, Economic Viability, bullet 7: reads "technuiques", should

read "techniques".

Page 34, para 4, line 4: reads "fouses up to", should read "faces

up to".

Page 51, para 4, line 8: reads "health service", should read
"Health Service".

Page 56, name of 3rd Conferee: reads "Norman Hannoonian", should
read "Norman Hanoonian".

Page 62, reference "Heer, David m.", should read "Heer, David M.".

Page 62, reference "Laurion, Richard K.", should read "Laurino,

Richard K."

Page 64, reference "Pettee, James C.", should be deleted.

Page 68, para 6, line 3: reads "the first following an attack",
should read "the first year following an attack".

DISTRIBUTION LIST, 2nd page, 2nd column, last name: read"
"Dr. Author Katz", should read "Dr. Arthur Katz"
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SUMMARY

If the United States were to be subjected to nuclear attack, could
it survive and recover? What research and action programs would improve
prospects for recovery?

This study was undertaken to summarize the state of knowledge about
these questions. Following an extensive review of the literature, confer-
ences were held with more than forty scientists, as well as officials who
have been involved in nuclear defense planning.

PART I of the report, entitled RECOVERY FROM NUCLEAR ATTACK,
presents a nontechnical summary of research findings. It is written as an
independent unit which can be separated from the rest of the report. It is
organized to address the following "obstacles-to-recovery:"

Life Support Inadequacies
Epidemics and Diseases
Economic Breakdown
Late Radiation Effects
Ecological Effects
Genetic Damage

PART 1I entitled RESEARCH AND ACTION PROGRAMS TO EHANCE RECOVERY
PROSPECTS presents a number of low-cost proposals primarily directed at
developing practical but comprehensive management plans.

PART III is entitled PERSPECTIVES. It presents in Question-and-
Answer form a number of reflections, derived mostly from the conferences, on
such topics as economic modeling, functioning in a radioactive environment,
and the Soviet ciMil defense.

Major conclusions of the study:

(1) Years of research have failed to reveal any single factor that
would preclude recovery from nuclear attack. On the other hand, there is no
way to prove that the nation could survive and recover. The major unanswered
questions deal with human behavior, social and political disorganization, and
the restoration of a functioning economy - all questions not of physical
resources, but of "management." One of the most difficult problems would be
learning to cope with ambient radiation. Relatively little attention has
been given to these critical problems.

(2) The lack of realistic plans to reorganize and manage surviving
resources could be an "Achilles heel." It is a critical deficiency that
could be corrected at relatively low cost, but first the requirement .,,ust be
acknowledged. A first step would be withdrawal of the out-of-date National
Plan for Emergency Preparedness issued in 1964.

(3) It is concluded from current level, ' effort, in the face of
a problem which would undoubtedly dwarf all - is disasters, that the
United States simply rejects the possibility of jr war. Not so the
Soviet Union, which is making extensive preparations to survive, win, and
recover if a nuclear war should occur.
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FOREWORD

Why is it that after a lapse of several years there should be

renewed interest in recovery from nuclear attack from four official sources,

acting independently? Two studies on this subject originated with the

legislative branch - the Office of Technology Assessment's The Effects of

Nuclear War, and the Joint Committee on Defense Production's report on

Economic and Social Consequences of Nuclear Attacks on the United States.

From the executive branch have come Howard M. Berger's A Critical Review of

Studies of Survival and Recovery After a Large-Scale Nuclear Attack

commissioned by the Defense Nuclear Agency, and this report sponsored by the

Defense Civil Preparedness Agency (which has now become part of the new

Federal Emergency Management Agency). At the very least, this coincidence of

concern is noteworthy, but whether it indicates uneasiness with the changing

world power balance, or merely dissatisfaction with the very tentative and

disparate conclusions of past studies, is uncertain.

It is also significant that there should be such close agreement

between four independent studies as to the essential facts; what is known,

what is unknown, and what is probably unknowable. (See Appendix Ill for

abstracts of the other three reports.)

The viewpoint from which this report was prepared was that of the

research and planning requirements of the government agency charged with

civil emergency preparedness. For this reason, a large part of the effort

was deyoted to talking with recognized authorities. We are especially grate-

ful to the many persons listed in the Appendix who generously contributed

their time and knowledge to help us. We are also grateful to the Contracting

Office's Technical Representative, Dr. David W. Bensen, for helping us formu-

late questions, locate experts, and arrange meetings. We also wish to

acknowledge the editorial assistance of Mr. Donald E. Thomas in drafting an

early version of this report published as DCPA Information Bulletin No. 307

and to Ms. Margaret Garner for professional assistance in the DCPA Library.

Dr. James 0. Buchanan, DCPA Director of Research, not only saw the need for

this study, but contributed many valuable ideas.

Any errors of fact or judgment remain those of the authors.
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SUMMARY

If the United States were to be subjected to nuclear attack, could

it survive and recover? What research and action programs would improve

prospects for recovery?

This study was undertaken to summarize the state of knowledge about

these questions. Following an extensive review of the literature, confer-

ences were held with more than forty scientists, as well as officials who
have been involved in nuclear defense planning.

PART I of the report, entitled RECOVERY FROM NUCLEAR ATTACK,

presents a nontechnical summary of research findings.-It i written ps an
independent unit which can be separated from the rest of he report. WIt is
organized to address the following tobstacles-to-recovery:9

Life Support idequacies
Epidemics and Diseases

Economic Breakdown

Late Radiation Effects
Ecological Effects

-- __ Genetic Damage

PART I entitled RESEARCH AND ACTION PROGRAMS TO EHANCE RECOVERY

PROSPECTS presents a number of low-cost proposals primarily directed at
developingpractical but comprehensive management plans.

PART III is entitled PERSPECTIVES. It presents in Question-and-

Answer form a number of reflections, derived mostly from the conferences, on

such topics as economic modeling. functioning in a radioactive environment,

and the Soviet civil defense.

Major conclusions of the study:

(1) Years of research have failed to reveal any single factor that

would preclude recovery from nuclear attack. On the other hand, there is no

way to prove that the nation could survive and recover. The major unanswered

questions deal with human behavior, social and political disorganization, and
the restoration of a functioning economy - all questions not of physical
resources, but of 'management." One of the most difficult problems would be
learning to cope with ambient radiation. Relatively little attention has
been given to these critical problems.

(2) The lack of realistic plans to reorganize and manage surviving
resources could be an "Achilles heel." it is a critical deficiency that

could be corrected at relatively low cost, but first the requirement must be
acknowledged. A first step would be withdrawal of the out-of-date National
Plan for Emergency Preparedness issued in 1964.

(3) It is concluded from current levels of effort, in the face of

a problem which would undoubtedly dwarf all previous disasters, that the
United States simply rejects the possibility of nuclear war. Not so the
Soviet Union, which is making extensive preparations to survive, win, and
recover if a nuclear war should uccur.
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INTRODUCTION AND BACKGROUND

During the 1963-1973 decade, the Defense Civil Preparedness Agency

(and its predecessor) spent more than $17 million for contract research on

recovery from nuclear attack. The federal Preparedness Agency (and its

predecessor agencies) participated, as did other Federal agencies, in the

fields of their designated responsibilities. The U.S. Public Health Service,

for example, conducted studies of postattack health and medical problems.

Beginning in 1973, however, almost no new oostattack research was

undertaken for several years. There were a number of reasons for this: the

overall curtailment of research funds; the priority given by DCPA to research

on crisis-relocation-planning, fragmentation of responsibility among the

Federal agencies, and other less tangible factors.

There are now signs of renewed interest in research on recovery

from nuclear war. Several small contracts (including this one) were let in

1978. A major government reorganization has focused responsibility for this

subject in the new Federal Emergency Management Agency. Finally, the

national debate over the SALT I Treaty has led to intensified Congressionel

interest in all aspects of national sec-

In reviewing this subject, the -year hiatus in research activity

may actually have been of some advantage. It was possible to obtain a

perspective that only time affords.

Reiearch Methodology: The Literature Survey

A complete listing of reports on postattack research was obtained

from the Legislative Reference Service of the Library of Congress and from

the Defense Docurnentation Center. Most of these reports were found to be

readily accessible in the DCPA research library.

During the period when funding was available for postattack recov-

ery studies an impressive amount of work was accomplished. A total of 369

reports based on this effort are available in the research library (as of

July, 1979). Taken by subject area the breakdown of reports is as follows:

Radiological phenomena and effects 101 reports

Radiological countermeasures,
procedures and processes 83 reports

vii



Repair and reclamation of damaged
facilities 62 reports

Postattack medical, health and
welfare studies 36 reports

Postattack systems studies 87 reports

Other categories of DCPA research, although not directly aimed at

postattack problems, nevertheless contain relevant material. The more

important of these categories are:

Emergency Medical Studies
Civil Defense Systems Analyses

Vulnerability Studies
Social and Psychological Studies

Several DCPA (FEMA) research projects now underway are more or less

relatea to the postattack recovery problems. We have talked to the contract

monitors and to several of the principal investigators aboLt this work, but

have not attempted to summarize it in this report. Much of it is in an early

stage, and up-to-date information can best be obtained directly from the

contract monitors (principally George Divine and David Bensen).

We note that some of the research effort that we identify as being

needed is, in fact, already underway. The total level of effort is very low.

however, compared to the level of effort needed.

Abstracts of research findings contained in all of the DOPA

research reports (as a uniform requirement) greatly facilitated our review. 4

Also helpful was a 1969 seven-volne report of the MITRE Corporation prepared

for DCPA which abstracted reports relating to postattack health and medical

reearch, demographic effects of nuclear war, economic recovery management,

economic production problems, critical postattack resources and industries,

and socio-psychological problems.

We found the most useful single document available to be the

Proceedings of the Symposium on Post-attack Recovery from Nuclear War

sponsored by OCPA, OEP. and the National Academy of Sciences in November,

1967, puLished in April, 1968.

Also valuable was a critical review and synopsis of 94 research

reports on survival aid recovery from nuclear attack prepared by Howard W.

Berger, issued by the Defense Nuclear Agency in December. 1978, During the

Sviii .)Vill:
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past year two new reports on the effects of nuclear war have been issued by

the legislative branch. One is the Effects of Nuclear War prepared by the

Office of Technology Assessment. The other, entitled Economic and Social

Consequences of Nuclear Attack upon the United States was issued by the Joint

Committee on Defense Production. (Abstracts of the three reports are

contained in Appendix 111.)

Methodology: Franework for the Report

In consultation with the DCPA contract monitor, Dr. David Bensen.

it was decided to sumarize the state of knowledge about recovery prospects

by broad subject areas, rather than summarizing the findings of separate

research reports, which, as indicated above, has largely been done. This

places the focus of the report on the state of knowledge rather than on the

effectiveness of past research work. It also facilitates a broader usage of

the report.

In keeping with this decision to make the report meaningful to a

wider audience than is customary with research reports of a technical nature,

it was decided to follow a format which would (1) identify the major

obstacles to recovery and (2) sumarize the current state of knowledge

regarding each obstacle. The basic franework was the list of obstacles to

recovery used in the 1967 Symposium cited above, expanded along the lines

used in OCD Research Report No. 16, The Case for Civil Defense, by Jack C.

Greene. revised in 1972.

The obstacles to recovery thus chosen are:

Life Support Inadequacies

Epidemics and Diseases

Economic Breakdown
Late Radiation Effects

Ecological Effects

Genetic Damage

A first version of the summary report was completed in February,

1979. After formal review by DCPA, it was issued in fay of 1979 as DCPA

Information Bulletin No. 307. Six thousand copies of the bulletin have been

printed and distributed. Another report, entitled Studies of the Post-Attack

Environment: Overview and Assessment of Research Requirements, has been pre-

pared by the Analytical Assessments Corporation under contract to the Defense

ix
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Nuclear Agency. As of September, 1979, the report was in the process of

final revew by DNA, with the expectation that it will be available before

the end u, the year. Authors are Jeffrey T. Richelson, Howard M. Berger,

William T. Lee, and Abraham R. Wagner.

Metnodology: The Interviews

As noted, little postattack research has been conducted during the

last 5 years. To bring the subject up-to-date, it was necessary to consult

with as many of the principal authorities as we could locate. A list of

prospective people to be consulted was developed with the help of Dr. David

Bensen. In a number of cases, Dr. Bensen participated in the discussions.

More than 40 conferences were conducted -- a major part of our

research effort. No person contacted refused to meet with us, and all were

very unselfish with respect to the time and thought they gave to the dis-

cussions. Invariably, their comments were constructive. The list of those

who generously shared their time and talents is contained in Appendix I. We

gratefully acknowledge their help.

As a gcneral procedure we have not attributed suggestions or

comments to particular individuals. This was a general understanding reached

during each discussion. However, it was also agreed that where we did

associate a particular individual with a comment or suggestion, we would seek

his express approval. This understanding undoubtedly' contributed something

to the frankness of the discussions.

Procedurally, each of the persons interviewed was provided a copy

of a preliminary summary of our findings on prospects for recovery from

nuclear attack, as contained in DCPA Information Bulletin No. 307. In

addition to asking hr to review this docunent and note any points of

difference, each person was asked to anticipate questions regarding actions

and research needed to improve recovery prospects. In a few cases the

interview was conducted prior to completion of the summary report, which had

to be provided afterwards, but the procedure outlined above was followed in

all other cases.

Following the interviews, we revised the summary of the state of
knowledge regarding prospects for Recovery from Nuclear Attack and include it

as the first section of this report. It has benefited greatly from review

x
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and suggestions from many people. It is worth noting, however, that there

was little disagreement with the major conclusions contained in the original

summary.

In general, the conferences were successful for one overriding

reason - the general conviction that postattack planning and research (today

sadly neglected) are critical elements of our national security.

Special Factors: Human Behavior and Political Disorganization

Breakdown of constructive behavioral norms among the survivors, and

political disorganization, are factors which might have been identified as

specific additional obstacles-to-recovery. There is a body of professional

opinion that believes that there would be a breakdown of humin behavior,

resulting in rioting, looting, even anarchy. Survivors would be so resent Jl

of the leaders who "got us into this mess" that they would thwart all efforts

to get them out of it. Others, equally competent, argue that survivors would

cooperate with any organized program which appeared to be in the general

interest and which did not run directly counter to their perceived personal

interests.

The psychiatrist, Robert J. Lifton of the Yale University Medical

School, has studied the behavior of the survivors of the atomic bombing of -,

Japan. His book, Death in Life: Survivors of Hiroshima, Random House, New

York, 1968, as reflected by its title, takes a pessimistic view.

Two scientists who are inclined to be more optimistic are Charles

Fritz, a staff member of the National Academy of Sciences, and Peter G.

Nordlie, of Human Science Research, Inc. Both have spent many years studying

how people behave during and after disasters of various types, in peace and

in war. Both believe that behavloral patterns among survivors would be

strongly adaptive. Both support the case for additional research, believing

that with proper planning "human behavior" can be an advantage, not an

obstacle, to recovery.

The argument that political collapse would pose a major obstacle to

recovery is similarly debatable. There can be no question that poiltical

organization will be severely strained following a nuclear attack, but there

is little agreement as to what aspects of our present governmental apparatus

are truly essential to recovery.

Xi
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Because the evidence is unconvincing, we have not chosen to

identify either human behavior or political disorganization as obstacles to

recovery. We do suggest that planning and research should specifically

factor behavioral and political aspects into all preparedness planning. It

is obvious that individual and political behavior affect the entire listing

of "obstacles." They should therefore be considered within the context of

each, rather than as separate and independent subjects.

Special Factors: The Radiological Dimension

To the untrained observer, a city destroyed by a nuclear bomb and

one destroyed by a major earthquake might appear much the same -- buildings

leveled, fires burning out of control, chaos and desolation beyond immediate

comprehension. The critical difference, of course, would be radiological

contamination.

Over the centuries, man has often coped with the kind of damage

caused by earthquakes, or massive destruction by fire, flooding, or bombing.

Many cities have been rebuilt repeatedly. But we have no experience in

dealing with physical destruction and the deadly killer, radioactive fallout,

at the same time. As the recent experiene at Three Mile Island demon-

strates, many people are fearful, even unreasonably fearful, of radiation.

(This is an example of the observation that each "obstacle" has a human

behavioral aspect to consider.)

Much good work has been done on the postattack radiological

problem. For example. much has been learned about the effectiveness of

various methods of radiological decontamination. But the general question

remains: How can society learn to function in an environment where radiation

levels are higher than they have ever been in previous history, and many

times higher than maximun exposure levels permitted workers in nuclear plants

today?

There are many aspects to this general question. How could vast

amounts of radioactivity be dis;posed of, with some degree of safety, at the

lowest cost? How much exposure could be permitted under differing circum-

stances for various age and sex categories of the population? How much

migration should be encouraged to minimize exposure, and how could it be

managed? More simply, how could the average person kr-w how much radiation

xil



he was getting, and how could he control it? The list of questions could be

extended, but the central point should be clear. The radiological dimension

of postattack planning and research merits proportionately more attention

than it has received in the past, both because of i's relative novelty, and

because of its overriding importance.

No additional study, however, is needed to supporc these

conclusions:

1. vie are in need of more, and less expensive, dose and
dose-rate meters. (Without instruments all efforts to
control radiation exposure are doomed to failure.)

2. We must get the professionals ,nvolved in planning ana
development of doctrine and training programs and organized
so as to be available to help out if the need should arise.

(The National Council on Radiation Protection and
Measurements is organizing a special scientific commrittee
to study how NCRP could provide support in the event of a
major radiological emergency - an action which is a direct
by-product of this study.)

(Other organizations, particularly the Health Physics
Society, need to become involved.)

The Definition of Recovery

This report focuses more on the conditions requisite for recow-ry

than on the components of the accomplished state.

There is no official definition of "recovery" from nuclear attack,

nor is there likely to be. The organic law, the Federal Civil Defense Act,

Public Law 920, 81st Congress, states that the mission of civil defense is to

study and develop measures "to afford adequate protection of life and

property." The Act was passed in 1951 before the time that an enemy attack

could appear to threaten the very survival of society.

Executive Order 11490 on October 30, 1969, addresses the subject

indirectly in setting forth responsibilities of the various Federal agencies

for civil emergency preparedness. It requires that each department and

agency make plans and take actions as necessary to assure that it would be

able to perform its essential functions and continue as a viable part of the

-DFederal Government during any emergency that might conceivably occur.
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